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ABSTRACT: 

PROBLEM TO BE SOLVED: To allow scattering particles to be 

made to 

static -adhere to the dielec trie as a means for removing 
particles for 

collection by positioning the particle removing means around 

a susceptor when 

the inside of a reaction container is released at an 
atmospheric pressure or 

evacuated and by applying potential to an electrode by DC 
currecnt . 

SOLUTION: A particle removing means 11 provided with an 
annular dielectric 

12 and circular electrode 13 is prepared around a susceptor 
3 , Supporting 

members 14 and 14' made of dielectric are attached to the 
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means 11 and are 

connected with the electrode 13. The member 14 is connected 
to a DC power 

supply 16. A potential is applied to the electrode 13 
through the DC power 

supply 16 to charge the dielectric 12. The scattered 
particles at this time 

are adhered to the dielectric 12 thanks to its static 
attracting force, thereby 

preventing a substrate 2 for forming a film thereon from 

particle 

contamination. The means 11 is lowered to the position of a 
dust receiver 17. 

In such a state, the applied potential of the metallic 

electrode 13 is set to 

reverse polarity or ground potential and the particles 
adhering on the 

dielectric 12 are dropped into the receiver 17. 
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(54) THIN-FILM VAPOR PHASE GROWTH DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow scattering 
particles to be made to static-adhere to the dielec trie as 
a means for removing particles for collection by 
positioning the particle removing means around a 
susceptor when the inside of a reaction container is 
released at an atmospheric pressure or evacuated and 
by applying potential to an electrode by DC currecnt. 
SOLUTION: A particle removing means 1 1 provided with 
an annular dielectric 12 and circular electrode 13 is 
prepared around a susceptor 3. Supporting members 14 
and 14' made of dielectric are attached to the means 1 1 
and are connected with the electrode 13. The member 
14 is connected to a DC power supply 16. A potential is 
applied to the electrode 13 through the DC power supply 

16 to charge the dielectric 12. The scattered particles at this time are adhered to the dielectric 
12 thanks to its static attracting force, thereby preventing a substrate 2 for forming a film 
thereon from particle contamination. The means 1 1 is lowered to the position of a dust 
receiver 17. In such a state, the applied potential of the metallic electrode 13 is set to reverse 
polarity or ground potential and the particles adhering on the dielectric 12 are dropped into the 
receiver 17. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] this invention relates to organic-metal thin fihn vapor-growth equipment etc., 
and relates to the vapor-growth equipment which prevented particle contamination of the substrate 
formed membranes. 
[0002] 

[Description of the Prior Art] Vapor-growth equipments, such as organic-metal thin film vapor-growth 
(MOCVD) equipment, produce a pyrolysis reaction on the substrate which made the raw material the 
shape of a gas (gas), supplied it, and heated it formed membranes, and fonn a desired thin film. When 
vapor-growth equipment is roughly divided, it has the vapor-growth equipment of the horizontal type 
which passes material gas from a horizontal direction and width, and vapor-growth equipment of the 
vertical mold which sprays material gas perpendicularly to the substrate placed horizontally in a reaction 
container formed membranes. 

[0003] Drawing 2 is the outline cross section of the vapor-growth equipment of a vertical mold, and the 
substr ate 2 fonned membranes is laid and arranged inside the reaction container 1 of a vertical mold at a 
susceptor 3 top. The inlet 4 of material gas is formed in top flange board la of the reaction container 1, 
and the gas flow channel (container-liner pipe) 5 which leads material gas to this flange board at the 
substrate 2 formed membranes is attached. The support axis 6 of a susceptor 3 is supported to revolve 
with the bearing 7 prepared in pars-basilaris-ossis-occipitaUs flange board lb of the reaction container 1, 
and the flueing mouth 8 is formed in the lateral portion of the lower part of a reaction container 
[0004] 

[Problem(s) to be Solved by the Invention] Although the substrate 2 formed membranes is heated at the 
time of membrane formation, this is energized to the high frequency coil 9 prepared in the 
circumference of the reaction container 1 , and is indirectly performed by the IH of a susceptor 3. 
Although the raw material disassembled on the heated substrate 2 formed membranes forms a thin film 
on a substrate, the raw material which is not contributed to the film formation adheres to the wall of the 
gas flow channel 5 which exists in a substrate periphery, a susceptor 3, and the reaction container 1. 
Whenever it repeats membrane foitnation, it becomes thick, these affixes are ******(ed) soon, into a 
reaction container, serve as dust (particle), and fall, and a part comes to fall on the substrate before 
membrane formation. The dust (particle) which fell on the substrate before membrane formafion 
becomes the cause that membraneous quality is poor, and this particle contaminafion is a big problem. 
In case especially these dust (particle) lengthens the inside of the reaction container 1 to a vacuum or 
returns it to atmospheric pressure from a vacua, it disperses, and it adheres to the member and container 
wall which are located in the substrate periphery in a reaction container. And if it falls on the substrate 
before this forming membranes formed membranes, particle contamination will arise. 
[0005] When returning the inside of a reaction container to vacuum length and atmospheric pressure, 
this invention carries out the uptake of the dust (particle) which dispersed in the fonned membranes 
substrate periphery, and aims at offer of the vapor-growth equipment which can prevent particle 
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contamination of a substrate. 

[0006] 

[Means for Solving the Problem] In the vapor-growth equipment with which this invention forms a thin 
fikn in the substrate formed membranes by the pyrolysis reaction of material gas The reaction container 
of a vertical mold, and the susceptor which the substrate formed membranes is laid [ susceptor ] and 
locates this substrate in the aforementioned reaction container, A particle removal means to have the 
electrode attached in the annular dielectric and the outside side of this dielectric, It has the DC power 
supply which give potential to the aforementioned electrode, and the dust receptacle prepared in the 
bottom of the aforementioned reaction container, and the aforementioned particle removal means is 
characterized by the ability to go up and down the circumference of the aforementioned susceptor in a 
wrap position and the position of the aforementioned dust receptacle. 
[0007] 

[Function] When returning the inside of the reaction container concerning the taking-out close of the 
substrate formed membranes to atmospheric pressure or lengthening it to a vacuum, a particle removal 
means is located in the circumference of the susceptor which laid the substrate formed membranes, it 
electrifies a dielectric and disperses and the particle where it soars is made to give potential to an 
electrode by DC power supply, and to adhere to a dielectric. When the pressure state in a reaction 
container is stabilized, a particle removal means is lowered to the position of a dust receptacle, and 
particle is dropped on a dust receptacle. 
[0008] 

[Example] The example of this invention is explained with reference to the cross-section block diagram 
of drawing j. . In addition, in drawing 1 , the same sign as drawin g 2 shows the same or an equivalent 
portion. The substrate 2 formed membranes is laid and arranged in the reaction container 1 of a vertical 
mold at a susceptor 3. The inlet 4 of material gas is formed in top flange board la of the reaction 
container 1, and the gas flow channel 5 which leads material gas to this flange board at the substrate 2 
formed membranes is attached. The support axis 6 of a susceptor 3 is supported to revolve with the 
bearing 7 prepared in bottom flange board lb of the reaction container 1. 

[0009] A particle removal means 1 1 by which the circumference of a susceptor 3 is covered and it can 
be located is established. This means has the electrode 13 attached in the annular dielectric 12 and its 
outside side. The supporter material 14 made from a conductor and 14' are attached in the particle 
removal means 11, and these supporter material is electrically connected with the electrode 13. and the 
insulating support which has the vacuum seal function in which the supporter material 14 and 14' were 
attached in lower flange board lb of the reaction container 1 ~ it is supported by a member 15 and 15' 
possible [ sliding ], and it connects with DC power supply 16, and one supporter material 14 enables it 
to impress the potential of necessary polarity to an electrode 13 to the reaction container 1 made into 
ground potential, a susceptor 3, and gas flow channel 5 grade 

[0010] The dust receptacle 17 is formed on bottom flange board lb of the reaction container 1, the upper 
part penetrates a dust receptacle and the current introduction terminal 15 and 15' are located. From the 
dust receptacle 17, the flueing mouth 8 is located up and prepared. 

[001 1] Material gas is introduced in the reaction container 1 from a gas inlet 5. The substrate 2 formed 
membranes is indirectly heated through the susceptor 3 in which resistance heating is carried out by the 
high frequency coil 9 at IH or a built-in heater, material gas pyrolyzes and a desired thin fihn is formed 
on the substrate formed membranes. As mentioned above, the raw material which was not contributed to 
membrane formation adheres to the wall of the surrounding reaction container 1 of the substrate 2 
fomied membranes, a susceptor 3, and the gas flow channel 6, and its possibility of soaring at this affix, 
dust, and especially particle when carrying out vacuum length of the inside of the reaction container 1 or 
returning it to an atmospheric pressure state from a reduced pressure state is high. 
[0012] Although the illustration is omitted, the load lock chamber which carries out taking-out close [ of 
the substrate 2 formed membranes ] is combined through the gate valve by the lateral portion of the 
reaction container 1, and carrying in to the susceptor 3 in the reaction container 1 of the substrate 2 
formed membranes and taking out from a susceptor are performed to it under atmospheric pressure 
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through a load lock chamber. At the time of carrying in of the substrate non-formed membranes, from 
the load lock chamber in an atmospheric pressure state, similarly the substrate 2 formed membranes is 
conveyed to the susceptor 3 in the reaction container 1 of atmospheric pressure, and the gate valve 
between the reaction container 1 and a load lock chamber is closed. The particle removal means 1 1 is 
located in the circumference of the susceptor 3 which laid the illustration position and the substrate 2 
formed membranes. By DC power supply 16, the potential of necessary polarity is given to an electrode 
13 to a susceptor 3, and a dielectric 12 is electrified. Vacuum length of the inside of the reaction 
container 1 is carried out. Dispersing at this time, the particle where it soared is made to draw near and 
adhere to the electrified dielectric 12 in an electrostatic attraction, and prevents particle contamination of 
the substrate 2 formed membranes. The impression potential of the electrode 13 in the particle removal 
means 11 is about number lOOV. 

[0013] Where the vacuum reduced pressure in the reaction container 1 is stabihzed, operate the 
supporter material 14 of the particle removal means 1 1, and 14', lower this removal means to the 
position of the dust receptacle 17, it is made not to affect the flow of material gas, and membrane 
formation operation is performed. The particle adhering to the dielectric 12 can be dropped into the dust 
receptacle 17 by operating DC power supply 16, where this particle removal means 1 1 is lowered, and 
making impression potential of the metal electrode 13 into the potential or ground potential of reversed 
polarity. 

[0014] When taking out the substrate formed membranes from the reaction container 1, the supporter 
material 14 of the particle removal means 1 1 and 14' are operated, this removal means is raised in the 
circumference position of a susceptor 3, the potential of necessary polarity is given to an electrode 13, 
and a dielectric 12 is electrified. After purging the inside of the reaction container 1 by inert gas, it 
returns to atmospheric pressure. It disperses at this time, and the particle where it soared is made to 
adhere to the electrified dielectric 12, and carries out a uptake. 
[0015] 

[Effect of the Invention] Since this invention was constituted as explained above, it can disperse, when 
the inside of a reaction container is made into atmospheric pressure or vacuum length is carried out, and 
the rate firom which it can prevent electrostatic adhesion and that particle contamination of the substrate 
in front of membrane formation formed membranes is especially carried out since a uptake can be 
carried out to the dielectric of a particle removal means, and membraneous [ poor ] produces the particle 
where it soars can be decreased remarkably. 

[Translation done.] 
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